Nanoparticle encapsulated antitubercular drugs as a potential oral drug delivery system against murine tuberculosis.
Patient non-compliance is the major drawback associated with the long-duration chemotherapy of tuberculosis (TB); hence, reduction in dosing frequency forms an important therapeutic strategy. The present study reports the formulation of three frontline antitubercular drugs (ATD), i.e. rifampicin (RIF), isoniazid (INH) and pyrazinamide (PZA) encapsulated in poly (DL-lactide-co-glycolide) (PLG) nanoparticles. Drug encapsulation efficiencies were 56.9+/-2.7% for RIF, 66.3+/-5.8% for INH and 68+/-5.6% for PZA. Following a single oral administration of these preparations to mice, the drugs could be detected in the circulation for 6 days (RIF) and 9 days (INH/PZA), whereas therapeutic concentrations in the tissues were maintained for 9-11 days. Further, on oral administration of drug-loaded nanoparticles to Mycobacterium tuberculosis-infected mice at every 10th day, no tubercle bacilli could be detected in the tissues after 5 oral doses of treatment. Therefore, nanoparticle-based ATD therapy forms a sound basis for reduction in dosing frequency for better management of TB.